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\S 1 .
$\{\begin{array}{l}\triangle \text{ } f(u) =u(x) =\end{array}$
$0$ , $x\in\Omega$ ,
$0$ , $x\in\partial\Omega$ .
$\Omega$ $R^{n},$ $n\geq 2$ $u=u(r),$ $r=|x|$
(1) $u^{n}+ \frac{n-1}{r}u’+f(u)=0$ ,
$\Omega=\{x$ : $|x|>R\}$ $\Omega=R^{n}$
(2) $u(R)=0$ , $\lim_{rarrow\infty}u(r)=0$ ;
(3) $u’(0)=0$ , $\lim_{rarrow\infty}u(r)=0$ .
(1) (2) (1) (3)
$(f0)\sim(f4)$
$(f0)$ $f(u)$ $f(0)=0$ (1)
(fl) $|s|>0$ $sf(s)<0$ .
$(f2)$ $\lim_{sarrow\pm\infty}\frac{f(s)}{s}=+\infty$ .
$(f3)$ $c_{0}>0$ $\delta_{0}>0$
$0<F(s)\leq c_{0}sf(s)$ , $s\in(-b-\delta_{0}, -b)\cup(a, a+\delta_{0})$ ,
$a,$ $b,$ $F($
(4) $a= \min\{s>0:F(s)=0\}>0$ , $b=- \max\{s<0:F(s)=0\}>0$ ,
$F(u)= \int_{0}^{u}f(s)ds$ .
(f4) $\lim_{sarrow\pm}\sup_{\infty}\frac{sf(s)}{F(s)}<\infty$ $(n=2$ $)$ , $\lim_{sarrow\pm}\sup_{\infty}\frac{sf(s)}{F(s)}<\frac{2n}{n-2}$ $(n\geq 3$ $)$ .
shooting method $(f0)$ $f(s)$
Lipschitz $f(0)=0$ $(f0)$ $f(s)$
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Lipschitz ( 1 ) $(f0)$
$(f3)$ $a,$ $-b$ $(f1),(f2)$ well-defined $(f2),(f4)$
$f$ ( $u=\pm\infty$ superlinear, subcritical $(f4)$
$\Omega$
1. $(\Omega=\{x$ : $|x|>R\}$ $)$ (1)$-(2)$ $(f0),$ $(f1),$ $(f2)$ ,
$(f3)$ (1)$-(2)$ $\{u_{k}\}_{k=0^{\text{ }}}^{\infty}\{v_{k}\}_{k=0}^{\infty}$
$u_{k},$ $v_{k}$ $(R, \infty)$ $u_{k}’(R)>0>v_{k}’(R)$
2. $(\Omega=R^{n}$ $)$ (1)$-(3)$ $(f0)$ (f4)
(1)$-(3)$ $\{u_{k}\}_{k=0^{\text{ }}}^{\infty}\{v_{k}\}_{k=0}^{\infty}$
$u_{k},$ $v_{k}$ $(0, \infty)$ $u_{k}(0)>0>v_{k}(0)$
3. 1 2 $(f3)$ $(f3’)$
$(f3’)$ $sf(s)>0$ , $s\in(-\infty, -b]\cup[a, \infty)$ .
$a,$




$0<u_{0}(0)<u_{1}(0)<\cdots\uparrow\infty$ , $0>v_{0}(0)>v_{1}(0)>\cdots 1-\infty$ .
$\Omega=R^{n}$ 2 $([$2, 3, $5])_{\text{ }}f$ ( $(f0)$ ,
(fl), $(f2)$
$(f3_{*})$ $f(a)\neq 0B^{a\prime}of(-b)\neq 0$ ,
$(f4_{*})$ $1<p<(n+2)/(n-2)$ $uarrow\pm\infty$ $f(u)\sim|u|p-1u$ .
2




$\triangle u$ $u\log|u|=0$ ,
$\Delta u+|u|^{p-1}u$ $|u|^{q-1}u=0$ ,
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$f(u)=\{\begin{array}{ll}(u-2\pi)^{p} (u>2\pi)-|u \text{ } 2_{71}\cdot|p (u<-2\pi)-\sin u (|u|\leq 2\pi),\end{array}$
$p$ 1 $f(u)$ $a=b=2\pi,$ $f(a)=$
$f(-b)=0$ $(f3_{*})$ $(f3)$ 1,2
\S 2 .
$1$ $2$ shooting method 2
(5) $u”+ \frac{n-1}{r}u’+f(.u)$ $=$ $0$ , $r>0$ ,
(6) $u’(0)=0$ , $u(O)$ $=$ $\lambda$
$u(r, \lambda)$ $r\in[0, \infty)$ energy
( $=$ Lyapunov )
$E(r)$ $=$ $E(r, \lambda)\equiv\frac{1}{2}u’(r, \lambda)^{2}+F(u(r, \lambda))$ ,
$F(u)$ $=$ $\int_{0}^{u}f(u)d$
$r)$ (5)
$E’(r)=- \frac{n-1}{r}u’(r)^{2}\leq 0$ ,
$E(r)$
$\frac{1}{2}u’(r)^{2}+F(u(r))=E(r)\leq E(0)$ , $(r\geq 0)$ ,
$(f2)$ $F(u)arrow+\infty(uarrow\pm\infty)$
$C$
$|u(r)|+|u$‘ $(r)|\leq C$ $(r\geq 0)$
$u(r)$
$[\lambda]=u(r, \lambda)$ $[0, \infty)$ .
$\underline{u}(\lambda)=\lim\inf u(r, \lambda)rarrow\infty$ ’ $\overline{u}(\lambda)=\lim_{rarrow}\sup_{\infty}u(r, \lambda)$.
129
2 $\{u_{k}\}_{k=0}^{\infty}$ $k\geq 0$
$U_{2k}$ $=$ $\{\lambda\in(a, \infty):N[\lambda]=2k, 0<\underline{u}(\lambda)\leq\overline{u}(\lambda)<a\}$,
$U_{2k+1}$ $=$ $\{\lambda\in(a, \infty):N[\lambda]=2$ $1, -b<\underline{u}(\lambda)\leq\overline{u}(\lambda)<0\}$ ,
$\ovalbox{\tt\small REJECT}$ $=$ $U_{2k} \cup\{\lambda\in(a, \infty):N[\lambda]=2k, \lim_{rarrow\infty}u(r, \lambda)=a\}$,
$V_{2k+1}$ $=$ $U_{2k+1}\cup\{\lambda\in(a, \infty):N[\lambda|=2$ $+1$ , $\lim_{rarrow\infty}u(r, \lambda)=-b\}$ ,
$\ovalbox{\tt\small REJECT}$ $=$ $\{\lambda\in(a, \infty):N[\lambda]=k, \lim_{rarrow\infty}u(r, \lambda)=0\}$ ,
$U_{k},$ $V_{k},$ $W_{k}$ 2 $\geq 0$
$W_{k}\neq\emptyset$
1. $\lim_{\lambdaarrow\pm\infty}N[\lambda]=+\infty$ $\geq 0$ $U_{k},$ $V_{k},$ $W_{k}$
2. (i) $\neq\emptyset$ $\sup V_{k}\in\bigcup_{j=0}^{k}W_{j}$ .
(ii) $W_{k}\neq\emptyset$ $\sup W_{k}\in\bigcup_{j=0}^{k}W_{j}$ .
3. $W_{k}\neq\emptyset$ $\sup W_{k}\in W_{k}$ $>0$
$( \sup W_{k}, \sup W_{k}+\epsilon_{k})\subset U_{k}\cup U_{k+1}$ .
4. $\epsilon>0$ $(a, a+\epsilon)\subset V_{0}$
2 . 4 $V_{0}\neq\emptyset$ $\text{ ^{}B}\not\in 1$ $V_{0}$
$\lambda_{0}=\sup V_{0}$ 2 (i) $\lambda_{0}\in W_{0}$ . $W_{0}\neq\emptyset$
2 (ii) $\mu_{0}=\sup W_{0}\in W_{0}$ . 3 $\epsilon_{0}>0$
(7) $(\mu_{0}, \mu_{0}+\epsilon_{0})\subset U_{0}\cup U_{1}$
(8) $(\mu_{0}, \mu_{0}+\epsilon_{0})\cap U_{0}=\emptyset$
$\lambda$
$\lambda_{0},$ $\mu_{0}\in W_{0}$
$\mu_{0}=\sup W_{0}$ $\lambda_{0}\leq\mu_{0}$ $\lambda_{0}\leq\mu_{0}<\lambda$ $\lambda\in U_{0}\subset V_{0}$
$U_{0}\subset V_{0}$ $U_{0},$ $V_{0}$ $\lambda_{0}<\lambda$
$\lambda\in V_{0}$ $\lambda_{0}=\sup V_{0}$ (8) (7) (8)
$(\mu_{0}, \mu_{0}+\epsilon_{0})\subset U_{1}\subset$ $\neq\emptyset$ $\lambda_{1}=\sup$
$V_{k}\neq\emptyset,$ $W_{k}\neq\emptyset(k\geq 0)$
( )
3 . $(f3’)$ $\lambda\neq 0$ $u(r, \lambda)$ $[0, \infty)$
2 $\{u_{k}(0)\}_{k=0}^{\infty}$
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$\Lambda$ $u_{k}(r)$ $[0, \infty)$
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